Diodes manufactured on the wafers of single-crystalline silicon uniformly doped with phosphorus are studied. The wafer resistivity was 90 Ω cm. Xenon ions were implanted into the diodes from the side of the p + -region (implantation energy 170 MeV, uence Φ from 5 × 10 7 to 10 9 cm −2 ). It is shown that the formation of a continuous irradiation damaged layer with the thickness of the order of magnitude of the average projective range creates prerequisites for the negative dierential resistance in the currentvoltage characteristics of the irradiated diodes.
Introduction
It is known that the presence of point defects with deep energy levels within the energy gap of high-resistance materials can lead to the S-shaped currentvoltage (I V ) characteristics with a section of the negative dierential resistance [1] . The features of such currentvoltage characteristics are determined both by the space charge limited current and by double injection of the charge carriers (both electrons and holes) [2, 3] . During irradiation of silicon diodes with high energy heavy ions a region of high concentration of the irradiation-induced defects is formed along the ion trajectory. This region can be tentatively considered as a track due to its parameters diering signicantly from those of unimplanted semiconductor material [4, 5] . Foremost, this fact is related to the free charge carrier concentration that can be considerably lower in the track region due to compensation of the irradiation-induced defects by the dopant impurity. Thus, the formation of a section associated with the negative dierential resistance in the currentvoltage characteristics of irradiated diodes is expected.
The purpose of this paper is to study the silicon p + n--diodes irradiated with the high energy xenon ions and to determine the possibility for appearance of the negative dierential resistance section in the currentvoltage characteristics.
Experimental technique
The diodes under study were manufactured on the uniformly phosphorous doped single-crystalline silicon wafers with the resistivity of 90 Ω cm and the thickness of 460 µm. The p + -type anode region was formed by boron * corresponding author; e-mail: t.koltunowicz@pollub.pl Dependences of the forward current I f through the diodes on the voltage U f were measured in the current generator mode, while those of the reverse current I r on for the frequency dependences of impedance. During the experimental data analysis it is convenient to use the quantity M * (instead of Z) that is proportional to the complex electric module M and is dened as follows:
where C 0 is the geometrical capacitance of a vacuum capacitor having the geometry identical to that of the examined sample. From the point of view of physics, M * is the quantity inverse to the diode capacity [6] . For short, the quantity M * is further referred to as the complex electric module.
The inset in Fig. 3 shows the plots of M * in a complex 
